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ILOWHULQJ SURFHVVLQJ DQG FDUU\ RQ WKH $' VDPSOLQJĸ7KH $' VDPSOHV YDOXHV RI GLJLWDO ILOWHU DQG
OLQHDUL]DWLRQ VROXWLRQ WHPSHUDWXUH FDOFXODWLQJĹ2XWSXW SXOVH VLJQDO PRGXODWLRQ < ZDYHJXLGHĺ7KURXJK
VHULDOFRPPXQLFDWLRQZLWKFRPSXWHUVĻ7RFDOFXODWHWKHWHPSHUDWXUHRIWKHVROXWLRQWR/&'PRQLWRU
  'HPRGXODWLRQDQG6DPSOLQJ6FKHPH'HVLJQ 
$IWHUPHDVXULQJRSWLFDOILEHUIRUWKHGHOD\WLPHGHOD\ULQJXVVRWKHIUHTXHQF\PRGXODWHGVLJQDOLV
QHHGHGτ 1DPHO\ IRUN+]7KLVSDSHU VHW IRUSXOVH IUHTXHQF\N+]:LOOPDNH WKHSKRWRHOHFWULF
GHWHFWRURXWSXWVLJQDO WR WHPSHUDWXUHFKDQJHV LQ WKHUHVSRQVHRI WKHPRVW VHQVLWLYHQHDU:KHQVTXDUHZDYH
PRGXODWLRQDGGHGWRN+]SKRWRHOHFWULFGHWHFWRURXWSXWYROWDJHVLJQDOIRUWKHN+]VTXDUHZDYH%\$'
FRQYHUWHUE\ELDVUHVSHFWLYHO\RQWKHKLJKHUVDPSOLQJSXOVHVLJQDOGLVFUHWLRQDQGJXDUDQWHHOHYHORIVTXDUH
ZDYHPRGXODWLRQ VLJQDO VDPSOLQJ VLJQDO DQGPDLQWDLQ VWULFW SKDVH UHODWLRQVKLS1RZ$'N+] VDPSOLQJ
IUHTXHQF\VKRXOGEH:LWKWKHKLJKOHYHORIWKHVDPSOHYDOXHPLQXVWKHORZOHYHOVDPSOHVYDOXHV$IWHUVHYHUDO
F\FOHV RI DFFXPXODWLYH DQG GLJLWDO ILOWHU6HQG RXW VDPSOLQJ YROWDJH \QRLVH LV HIIHFWLYHO\
VXSSUHVV0HDQZKLOHWKURXJK WKHKLJK OHYHO VXEWUDFWLRQ WKH VLJQDO GHPRGXODWLQJRXW EHFDXVH\RXQR ORQJHU
KDYHWKHELDVLWVHOIFDXVHVFLUFXLWZHLJKWGULIW6LJQDOPRGXODWLRQDQGVDPSOLQJLVNH\WRHQVXUHVTXDUHZDYH
PRGXODWLRQ VLJQDO VDPSOLQJ VLJQDO DQG PDLQWDLQ VWULFW SKDVH UHODWLRQVKLS7KH WLPHU  RYHUIORZ ZLWK
VLQJOHFKLSFRPSXWHUVWDUW$'FRQYHUVLRQRYHUIORZIUHTXHQF\N+]QDPHO\$'IRUVDPSOLQJIUHTXHQF\
FRQYHUWHUV IRUN+]&RQILJXUDWLRQRI  SLQ WLPHU WLPH RXWSXW SXOVHEHFDXVHZKHQ WLPHU OHYHO LV WKH
VSLOO FKDQJH IRU WKH RXWSXW SXOVH IUHTXHQF\ N+]0RGXODWLRQ E\ VTXDUH ZDYH VLJQDO RI < ZDYHJXLGH
PLFURFRQWUROOHU SURJUDPPDEOH FRXQWLQJ DUUD\ 3&$ SURGXFH:KHQ VHW IRU\DQNHHV(&, GHDULQJ VLJQDO RQ
SLQV WKHQHJDWLYH MXPSWRFKDQJHZRUNPHWKRGIRU IUHTXHQF\RXWSXWZD\ZLOO7 UHFHLYHG3&$(&,SLQV
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  6\VWHP6RIWZDUH'HVLJQ  
  ,QLWLDOL]DWLRQ0RGXOH 
,QLWLDOL]H PRGXOH IXQFWLRQ PDLQO\ LQ WKH V\VWHP RI HOHFWULF VWDUWHG UXQQLQJ D UHVHW RSHUDWLRQ
V\VWHP,QLWLDOL]HSURFHVVLQFOXGHVķ2VFLOODWRULQLWLDOL]DWLRQĸ7KH,2SRUWDQGFURVVRYHUVZLWFKLQLWLDOL]DWLRQ
&)VHULHVPLFURFRQWUROOHUVZLWFKHQHWZRUNKDUGZDUHPHDQV WR UHDOL]H WKH,2SRUWRI IOH[LEOH6HWWLQJV
DOORZLQJ SURJUDPPLQJ RSWLRQV JHQHUDO ,2 SRUW DQG UHTXLUHG LQWHUQDO GLJLWDO V\VWHP UHVRXUFHV
FRPELQDWLRQ7KH ,2 SRUW SLQV GLVWULEXWLRQ VHH WDEOH Ĺ'$& YROWDJH RXWSXW LQLWLDOL]DWLRQĺ([WHUQDO
PHPRU\ LQWHUIDFH LQLWLDOL]DWLRQĻ8$57 VHULDO SRUW WKH WLPHU  LQLWLDOL]DWLRQ ELWV SURGXFHG RI VHULDO
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%HFDXVHLQWKHPLGGOHRIWKHILWWHGFXUYHIRUDVLPLODUWRDVWUDLJKWOLQHLQRUGHUWRDFFHOHUDWHWKHVSHHGRI
OLQHDU FRPSXWDWLRQ XVLQJ VHJPHQWHG IXQFWLRQ PHWKRG IRU FDOFXODWLQJ 9 RI WKH FRUUHVSRQGLQJ 7:LOO 9 LV
GLYLGHGLQWRWKUHHLQWHUYDO>9 9ˈ@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>9 9ˈ@2QILUVWLQWHUYDO>99@DQGWKHILUVWWKUHHLQWHUYDO>9
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9DQG9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E\ 2ULJLQ VRIWZDUH FDOFXODWH DQG GHWHUPLQH LWV FRHIILFLHQW5 DQG VR WKDW FDQ HDVLO\ UG JHWV W\SH 
)DQ+DQ6KX79WKHQFDOFXODWHVRXWFRUUHVSRQGLQJWHPSHUDWXUHYDOXH 
  ([SHULPHQWDO$QDO\VLV 
$FFRUGLQJWRWKHDERYHSULQFLSOHDQGH[SHULPHQWDOSURJUDPFRPSOHWHH[SHULPHQWDOSURWRW\SH([SHULPHQW
ZLWK6/'LOOXPLQDQWRSHUDWLQJZDYHOHQJWK IRUQPGULYHFXUUHQW IRUP$,QRUGHU WRYDOLGDWH WKH
V\VWHPSHUIRUPDQFHDQG WKH LQGH[ WKH IXOO WHPSHUDWXUH VFDQQLQJH[SHULPHQWV:LOO WKHRSWLFDO ILEHUVHQVLQJ







$GRSWLQJ GLJLWDO GHPRGXODWLRQ VFKHPH KDV V\VWHP UHDOL]LQJ FRQYHQLHQW IDFLOLWDWLQJ GLJLWDO SURFHVVLQJ
WLPHO\VHTXHQFHFRQWUROHWF&KDUDFWHULVWLFV'HVLJQWKHIXOO\GLJLWDOVLJQDOGHWHFWLRQV\VWHPWKURXJKDWLPHU
WULJJHU FRQWURO WHFKQRORJ\ UHDOL]H WKH PRGXODWHG VLJQDO VDPSOLQJ VLJQDO DQG WKH SKDVH UHODWLRQVKLS
UHPDLQ&RPSOHWH VLQJOH SRLQW SUHFLVLRQ WHPSHUDWXUH VHQVRU WR JHW LWV LQLWLDO SURWRW\SH GLJLWDO OLQHDUL]DWLRQ
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